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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
element wherein the number of components is reduced, 
constitution of an optical circuit is simplified, and the 
degree of freedom of structure of a refractive index 



•3" 

periodical structure body is high, a laser array, and a ' ' v -J, 

method for manufacturing of the optical element. P - '^ ^ Z^/' / 

SOLUTION: This optical element 1 is provided with an -*~-4r^^ A \''\X' 'v' 

v \ \ \ \ \ 



A 
3 



array substrate 2, a plurality of light receiving and I / ./' ~7 / / / 

emitting elements 3 which are formed one- dimensionally \ S S / /' ~^--z 



or two-dimensionally on the array substrate 2 by using 
an ordinary semiconductor process, an optical coupling 
layer 4 which has transparency to the light which is 
received or emitted by the element 3 and flattens the 
surface of the array substrate 2, and photonic crystal 5 
formed on the flattened optical coupling layer 4. 
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* NOTICES * 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An optical element characterized by having the refractive-index period structure from which it 
is formed on a substrate, a light corpuscle child who receives light or emits light through a carrier light- 
emitting part, and said light corpuscle child have transparency to wavelength of light which receives 
light or emits light, it is combined with an optical coupling layer which forms a flat plane of union on 
said carrier light-emitting part at least by said plane of union, and a refractive index changes with a 
predetermined period. 

[Claim 2] Said refractive-index period structure is the optical element of a configuration of having had 
two or more thin films in which have a predetermined two-dimensional pattern and a laminating is 
carried out to said plane of union by ordinary temperature cementation according to claim 1. 
[Claim 3] Said optical coupling layer is the optical element of a configuration of being two or more 
photo detectors or light emitting devices which receive light or emit light through said two or more 
light-emitting parts by arranging said light corpuscle child the shape of-dimensional [ 1 ] and in the 
shape of two-dimensional on said substrate, and having been formed in the whole surface of said 
substrate in which said two or more carrier light-emitting parts were formed according to claim 1 . 
[Claim 4] Said optical coupling layer is the optical element of a configuration of consisting of a material 
in which said refractive-index period structure and ordinary temperature cementation are possible 
according to claim 1 . 

[Claim 5] Said optical coupling layer is the optical element of a configuration of consisting of a silicon 
nitride according to claim 4. 

[Claim 6] Said optical coupling layer is the optical element of a configuration of having had a flattening 
layer which forms said flat plane of union on said carrier light-emitting part, and an ordinary 
temperature junctional zone joined to said flattening layer and said refractive-index period structure by 
ordinary temperature cementation according to claim 1 . 

[Claim 7] Said flattening layer is the optical element of a configuration of consisting of polyimide 
according to claim 6. 

[Claim 8] An optical element characterized by having the refractive-index period structure from which it 
is prepared in said 1st page side of a substrate which has the 1st page, this 1st page, and the 2nd page 
that counters, and said substrate, and is combined with a light corpuscle child who receives light or 
emits light by said 1st page side, and an optical coupling layer which forms a flat plane of union in said 
1st page side of said substrate by said plane of union, and a refractive index changes with a 
predetermined period. 

[Claim 9] An optical element characterized by having the refractive-index period structure from which it 
is prepared in said 1st page side of a substrate which has the 1st page, this 1st page, and the 2nd page 
that counters, and said substrate, and is combined with a light corpuscle child who receives light or 
emits light by said 2nd page side, and an optical coupling layer which forms a flat plane of union in said 
2nd page side of said substrate by said plane of union, and a refractive index changes with a 
predetermined period. 



http://ww4.ipdljpo.go.jp/cgi-b^ 2/3/2004 



Page 2 of 2 



[Claim 10] A laser array characterized by providing the following. A substrate which has the 1st page, 
this 1st page, and the 2nd page that counters Two or more field luminescence mold laser elements which 
are arranged the shape of-dimensional [ 1 ], and in the shape of two-dimensional on said 1st page of said 
substrate, have two or more light-emitting parts, and carry out outgoing radiation of the laser beam to 
said 1st page or said 2nd page side from said two or more light-emitting parts An optical coupling layer 
which forms a flat plane of union in said 1st page or said 2nd page side of said substrate with which it 
has transparency to wavelength of said laser beam, and said two or more light-emitting parts were 
formed The refractive-index period structure from which it is combined with said plane of union, and a 
refractive index changes with a predetermined period 

[Claim 1 1] A manufacture method of an optical element characterized by combining the refractive-index 
period structure from which a light corpuscle child who receives light or emits light through a carrier 
light-emitting part is formed on a substrate, a flat plane of union is formed on said carrier light-emitting 
part at least with a material with which said light corpuscle child has transparency to wavelength of light 
which receives light or emits light, and a refractive index changes with a predetermined period on said 
plane of union. 

[Claim 12] A production process which forms said refractive-index period structure is the manufacture 
method of an optical element a configuration of including a production process which forms two or 
more thin films which have a predetermined two-dimensional pattern on a substrate different from said 
object for light corpuscle children, and carries out the multiple-times imprint laminating of said two or 
more thin films by ordinary temperature cementation according to claim 1 1 . 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows ^e word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About the suitable optical element for fields, such as 
optical communication, an optical interconnection, optoelectronics, optical measurement, and a laser 
beam printer, a laser array, and the manufacture method of an optical element, especially, this invention 
lessens components mark, attains simplification of the configuration of an optical circuit, and relates to 
an optical element with the high flexibility of the structure of the refractive-index period structure, a 
laser array, and the manufacture method of an optical element. 
[0002] 

[Description of the Prior Art] It is known that the medium by which distribution of a refractive index has 
the refractive-index period structure of a pitch comparable as the wavelength of light has the 
propagation property of a peculiar light, and behavior of the light in the inside of the medium of two- 
dimensional or three dimension refractive-index period structure attracts attention in recent years. In 
such a medium, propagation is forbidden and, as for the light which has the wave number vector of a 
certain specific range, the energy band of the electron in a semiconductor and the same photograph nick 
band are formed. The refractive-index period structure which forms this photograph nick band is called 
"photograph nick crystal." 

[0003] There are some which are shown in JP,10-335758,A as the conventional manufacture method of 
such a photograph nick crystal. 

[0004] Drawing 9 shows the manufacture method of the photograph nick crystal. By this manufacture 
method, first, a hole is periodically formed in the shape of a hexagon-head grid on a substrate, and the 
substrate (not shown) of surface irregularity structure is prepared. Next, while forming the Si thin film 
100 and Si02 thin film 101 by turns by the RF-sputtering method on the surface of this substrate, the 
photograph nick crystal which consists of a thin film 100,101 which is two kinds from which a 
index differs is manufactured by performing sputter etching which etches into some Si02 thin films 101 
with the ion ionized by the RF. Since the concavo-convex structure formed in the substrate surface can 
be saved also in the upper layer of a multilayered film according to this configuration, the very detailed 
three-dimension period structure can be manufactured. 

[0005] There are some which are indicated by JP, 10-284806, A as conventional perpendicular resonator 
laser which has photograph nick band structure. 

[0006] Drawing 10 shows the perpendicular resonator laser. This perpendicular resonator laser has the 
semiconductor layer 1 10 which has two-dimensional photograph nick band structure, and the 
multilayers reflecting mirror 120,130 formed in the both sides of the semiconductor layer 110, 
respectively, and then is manufactured like. First, on an InP substrate, the semiconductor layer 110 
containing a barrier layer is formed, a hole 1 1 1 is formed in the semiconductor layer 1 10 in the shape of 
two-dimensional by reactive ion etching, and two-dimensional photograph nick band structure is 
formed. On the other hand, the multilayers reflecting mirror 130 which consists of 203 layers of 
aluminum and Si layers by the RF-sputtering method on a glass substrate is formed. A film surface is 
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opposed and heating cementation of an InP substrate and the glass substrate is carried out. After 
grinding the rear face of an InP substrate and making an InP substrate thin, an InP cladding layer is 
exposed by selective etching, and the multilayers reflecting mirror 120 is formed the same with having 
given on the glass substrate on the exposed InP cladding layer. Thus, perpendicular resonator laser is 
manufactured. According to this configuration, by controlling luminescence from a laser active medium 
by three-dimension space, an oscillation threshold can be reduced and efficient laser actuation can be 
performed. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in order according to the photograph nick crystal 
shown in conventional drawing 9 for components mark to have to increase and to have to complicate the 
configuration of an optical circuit, since an optical circuit must be constituted with light corpuscle 
children, such as light emitting diode, and to have to assemble each component with a sufficient 
precision, the assembly of an optical circuit becomes difficult. 

[0008] Moreover, since photograph nick band structure is formed in the interior of the semiconductor 
light corpuscle child containing a barrier layer according to the perpendicular resonator laser shown in 
conventional drawin g 10 , there is a problem that the flexibility of the structure of the refractive-index 
period structure is low. 

[0009] Therefore, the purpose of this invention lessens components mark, attains simplification of the 
configuration of an optical circuit, and is to offer an optical element with the high flexibility of the 
structure of the refractive-index period structure, a laser array, and the manufacture method of an optical 
element. 
[0010] 

[Means for Solving the Problem] With a light corpuscle child who is formed on a substrate, and receives 
light or emits light through a carrier light-emitting part in order that this invention may attain the above- 
mentioned purpose Said light corpuscle child has transparency to wavelength of light which receives 
light or emits light, it is combined with an optical coupling layer which forms a flat plane of union on 
said carrier light-emitting part at least by said plane of union, and an optical element characterized by 
having the refractive-index period structure from which a refractive index changes with a predetermined 
period is offered. According to the above-mentioned configuration, a carrier light- emitting part is 
combined with the refractive-index period structure optically and mechanically through an optical 
coupling layer. By arranging the refractive-index period structure to a surface side of a carrier light- 
emitting part, whenever [ option / of a material ] becomes high. 

[001 1] A substrate which has the 1st page, this 1st page, and the 2nd page that counters in order that this 
invention may attain the above-mentioned purpose, Two or more field luminescence mold laser 
elements which are arranged the shape of-dimensional [ 1 ], and in the shape of two-dimensional on said 
1st page of said substrate, have two or more light-emitting parts, and carry out outgoing radiation of the 
laser beam to said 1st page or said 2nd page side from said two or more light-emitting parts, An optical 
coupling layer which forms a flat plane of union in said 1st page or said 2nd page side of said substrate 
with which it has transparency to wavelength of said laser beam, and said two or more light-emitting 
parts were formed, It is combined with said plane of union, and a laser array characterized by having the 
refractive- index period structure from which a refractive index changes with a predetermined period is 
offered. 
[0012] 

[Embodiment of the Invention] Drawing 1 shows the optical element concerning the gestalt of operation 
of the 1st of this invention. This optical element 1 has the array substrate 2, two or more carrier light 
emitting devices 3 formed-dimensional [ 1 ] or in the shape of two-dimensional using the usual 
semiconductor process on the array substrate 2, the optical coupling layer 4 which carries out flattening 
of the surface of the array substrate 2, and the photograph nick crystal 5 formed on the optical coupling 
layer 4. 

[0013] The carrier light emitting devices 3 are photo detectors, such as light emitting devices, such as a 
laser element which carries out outgoing radiation of the light, LED, and an EL element, or a silicon 
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photodiode, and an avalanche amplification mold photosensor. Although the carrier light emitting 
3 receives light or emits light through surface 3a as a carrier light-emitting part, there is irregularity in 
surface 3a. With the gestalt of this operation, the portion which functions as a carrier light emitting 
device 3 serves as a convex configuration at the shape of a plateau compared with the perimeter. By 
forming the optical coupling layer 4 in the perimeter of the carrier light emitting device 3, flattening of 
the surface of the array substrate 2 is carried out. 

[0014] The optical coupling layer 4 combines optically and mechanically two or more carrier light 
emitting devices 3 and photograph nick crystals 5, and is formed from the material which has substantial 
transparency to the wavelength of the light in which the carrier light emitting device 3 receives light or 
emits light, for example, a silicon nitride. 

[0015] It is the refractive-index period structure from which a refractive index changes with the period 
not more than it, and shifting a location for the thin film which has the thin film material whose number 
is one, air, a vacuous portion, or the predetermined pattern that consists of two or more kinds of thin 
materials in the direction of a lateral, it becomes impossible to carry out two or more layer laminating, 
and the photograph nick crystal 5 can use [ comparable as the wavelength of the light to be used, or ] Si 
as a thin film, for example. 

[0016] Drawing 2 (a), (b), and (c) show the manufacturing process of the photograph nick crystal 5. 
First, as shown in this drawing (a), the patterned layers 50A and SOB which have a predetermined 
pattern by the photolithography method etc. are formed on substrate 6 with the another array substrate 2 
shown in drawing 1 . In the case of this drawing, patterned layer 50A consists of two or more thin films 
51 which have a stripe configuration in a lengthwise direction, and patterned layer 50B consists of two 
or more thin films 51 which have a lateral stripe configuration. Two or more such patterned layers 50A 
and SOB are formed on the substrate 6, respectively. Next, the photograph nick crystal 5 as shown in 
drawjng _2 (c) is produced by making the optical coupling layer 4 of the array substrate 2 join and 
imprint these patterned layers 50A and 50B, and carrying out two or more layer (several layer thru/or 
dozens of layers) laminating to it one by one, as shown in drawing 2 (b). This photograph nick crystal 5 
can make an optical function into a desired thing controlling the refractive index of the material of a thin 
film 5 1 , the refractive index (air or other thin film materials) of fields other than thin film 5 1 , the line 
breadth of a stripe and a pitch, thickness, etc., or by considering as periodic structures other than the 
above-mentioned stripe geometry. 

[0017] According to the gestalt of the 1st operation, the optical element which has various kinds of 
functions is realizable such by forming in one the photograph nick crystal 5 and the carrier light emitting 
device 3 of a three dimension which can be designed freely. For example, if the photograph nick crystal 
5 which has a condensing function is combined with a light emitting device, it will become possible to 
keep step with the direction of an outgoing beam, or the range of a request of whenever [ angle-of- 
divergence ]. Moreover, if the photograph nick crystal 5 which has a filter function is combined with a 
photo detector, it has sensitivity only in the signal light which has specific wavelength, and since it 
becomes possible to remove the noise light from the outside, the photo detector which is excellent in an 
SN ratio can be realized, or the photo detector for wave-length-multiple-telecommunication systems can 
be realized. The optical function which the above photograph nick crystals 5 have can be freely set up 
by designing appropriately each patterned layer of the photograph nick crystal 5. Moreover, it becomes 
possible by inserting the optical coupling layer 4 to carry out the laminating of the photograph nick 
crystal 5 to the surface, without changing the manufacture process of the existing carrier light emitting 
device 3. In addition, the pattern of a patterned layer can apply the pattern with which except the above- 
mentioned stripe pattern is sufficient with a pattern, for example, many periodic holes were formed in 
some thin films, the pattern with which many periodic island-like fields were formed in reverse. 
Moreover, the pattern (crystal defect) which disturbed periodicity may be introduced into periodic 
structure in addition to a periodic pattern. Since such a crystal portion functions as a guided wave path 
of light, it becomes possible [ connecting the part of arbitration with a carrier light-emitting part 
optically ]. 

[0018] Drawing J, shows the optical element concerning the gestalt of operation of the 2nd of this 
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invention. With the gestalt of the 1st operation, although the optical coupling layer 4 covers not only the 
perimeter of the carrier light emitting device 3 but the surface, the gestalt of this 2nd operation forms the 
optical coupling layer 4 only in the perimeter of the carrier light emitting device 3. Thereby, since 
surface 3a of the carrier light emitting device 3 and the optical coupling layer 4 serve as the same 
thickness, it becomes easy to carry out the laminating of the photograph nick crystal 5 to the surface of 
surface 3a of the carrier light emitting device 3, and the optical coupling layer 4. 
[0019] 

[Example] Drawing 4 (a) and (b) show the example 1 of this invention. This example 1 applies the 
optical element 1 of the gestalt of the 1st operation to the field luminescence mold laser array 10. Below, 
an example of the manufacture method of this field luminescence mold laser array 10 is explained. First, 
the lower cladding layer 30 which consists of GaAs of n+ mold using molecular beam epitaxy 
technology on the array substrate 2 which consists of a gallium arsenide (GaAs) of half-insulation, The n 
side [ the total several micrometers thickness which carried out the laminating of AlAs each thickness of 
whose is 1/4 of the wavelength in a medium, and the GaAs by turns ] multilayer reflective film 31, It has 
the structure which sandwiched three layers of quantum wells which consisted of In0.2Ga0.8As(es) by 
GaAslOnm. Thickness The undoping active region 32 of the wavelength in a medium, Each thickness 
carries out sequential growth of the p side [ the total several micrometers thickness which carried out the 
laminating of AlAs which is 1/4 of the wavelength in a medium, and the GaAs by turns ] multilayer 
reflective film 33. In addition, Si and Be are used for the n side multilayer reflective film 3 1 and the p 
side multilayer reflective film 33 at the dopant, respectively. 

[0020] Next, reactive-ion-etching technology is used for separation of the n side wiring, the slot 34 for 
wiring separation is created, and 32 lines are prepared in a lengthwise direction. Although the depth of 
the slot 34 for wiring separation penetrated the lower cladding layer 30 and has reached the array 
substrate 2 of GaAs of half-insulation, this is for performing electrical isolation of each column. The slot 
34 for wiring separation is filled using polyimide 35, and then forms the p side metal wiring 36 as 32 
carrier light-emitting parts in a longitudinal direction with a FOTORISO production process and metal 
vacuum evaporationo technology on the upper surface of 32 trains 33, i.e., the p side multilayer 
reflective film. Each train is electrically separated by carrying out implantation (not shown) of the 
proton to an active region 32. The hand front end of each line is etched so that the lower cladding layer 
30 may come out to the surface, and the electrode pad 37 is formed in the upper surface. Moreover, the 
electrode pad 38 is formed also in the right end of each train on the p side metal (Au) wiring 36 upper 
surface. What is necessary is to pour in current required for the laser of the point (i, j) emitting light 
through the electrode pad 38 of i train, and the electrode pad 37 of j lines, and just to carry out other 
wiring to open, in making the point (i, j) of i train side of j lines emitting light emit light. In addition, the 
**** luminescence mold laser array 10 constitutes the above-mentioned multilayer reflective films 31 
and 33 so that light may carry out outgoing radiation from a substrate surface side (it sets to drawing 4 
and is the bottom). 

[0021] Since irregularity is shown in the surface by formation of the p side metal wiring 36 of the after 
that of a certain thing if the slot 34 for wiring separation is filled with polyimide 35, such a field 
luminescence mold laser array 10 cannot carry out the laminating of the photograph nick crystal 5 at 
degree production process, while it has been in this condition, in order [ then, ] to carry out flattening of 
this irregularity completely - the sputtering method or CVD (Chemical Vapor Deposition) - film 
deposition is carried out, using an insulating thin film as the optical coupling layer 4 by law. Even if 
irregularity is in a substrate by choosing film deposition conditions suitably, the surface of a thin film 
can be made flat. Moreover, even if the surface does not necessarily become flat enough, a perfect plane 
may be made by the surface grinding method by CMP (the chemical mechanical grinding method), and 
the etchback method. If it is the material which is transparent, can satisfy the electric insulation of the 
individual element of a laser array, and is moreover described to luminescence wavelength later and in 
which ordinary temperature cementation is possible as a thin film which carries out film deposition, it is 
good anything. In this example, the silicon nitride by the plasma-CVD method was used. If this film is 
used, it is comparatively easy by controlling the flow rate and pressure of gas, and discharge power 
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suitably to make the surface flat. 

[0022] Drawing 5 (a) - (g) shows the manufacturing process of the field luminescence mold laser array 
10. First, as shown in this drawing (a), the substrate 6 which consists of an Si wafer is prepared, 5 
micrometers of polyimide are applied to this surface with a spin coating method, this is stiffened, 
fluoride processing is performed to the surface and the mold release layer 7 is formed in it (production 
process a), next, this mold release layer 7 top the sputtering method - the Si thin film 51 - 0.1 - or 
0.5 -micrometer film deposition is carried out. Thickness can be set as accuracy by acting as a monitor 
with a quartz resonator. 

[0023] Next, as are shown in this drawing (b), and patterning of the Si thin film 51 is carried out using 
the usual photolithography and it is shown in drawing 5 (b), each patterned layers 50A and 50B of the 
photograph nick crystal 5 are formed collectively (production process b). These patterned layers 5 OA 
and 50B are the arrays of the stripe pattern of the lengthwise direction shown by drawing 2 (a), and a 
longitudinal direction. The pitch of a stripe is the one half degree of use wavelength, and the line breadth 
of a stripe is about 80 percent from twenty percent of a pitch, etching of the Si thin film 51 - wet 
etching ~ dry etching - since the angle of a pattern is not round and the direction of reactive ion etching 
(RIE:Reactive Ion Etching) becomes perpendicular [ an end face ] to the surface of a substrate 6 
desirably, it is desirable. 

[0024] next, as shown in drawing 5 (c), the substrate 6 in which patterned layers 50A and SOB were 
formed is introduced into a vacuum chamber, and it counters with the array substrate 2 making (the 
optical coupling layer 4 side being the drawing Nakashita sense) -- a high vacuum - it exhausts to an 
ultra-high vacuum desirably. And FAB(Fast Atom Beam) 8 is irradiated in the field of both patterned 
layers 50 A and 5 0B and the optical coupling layer 4 on the array substrate 2, and the surface is defecated 
(production process c). FAB8 made argon gas the source and was irradiated for 5 minutes by 
acceleration voltage 0.5 thru/or 1.5kV, the current value 5, or 15mA. Although a surface oxide film and 
a surface contamination layer are removed by FAB8, since the thickness is at most about 5nm, the effect 
to thickness precision is slight. Moreover, it is also possible to add to the thickness of the Si thin film 51 
which carries out film deposition at the above-mentioned production process a beforehand in 
consideration of this amount of removal. 

[0025] Then, if the pressure welding of a substrate 2 and the six comrades is carried out as shown in 
drawing 5 (d), the optical coupling layer 4 which consists of a silicon nitride on patterned layer 50A and 
the array substrate 2 will be firmly joined by ordinary temperature cementation (production process d). 
Here, "ordinary temperature cementation" is carrying out the pressure welding of the pure fields on 
atomic level in a vacuum, and is the cementation method realized. Since heating is not needed, it has the 
feature that the material with which coefficient of thermal expansion differs is also firmly [ without 
distortion ] joinable. 

[0026] Furthermore, if the array substrate 2 is pulled apart upwards as shown in drawing 5 (e), patterned 
layer 50A on a substrate 6 will be imprinted at the array substrate 2 side (production process e). This is 
because it is smaller than the cementation force of the mold release layer 7, the silicon nitride whose 
adhesion force of patterned layer 50A is the optical coupling layer 4, and patterned layer 50A. It means 
that the 1st layer of the photograph nick crystal 5 was formed on the array substrate 2 of this production 
process, the field where the imprinted surface of patterned layer 5 OA of the 1st layer touched the mold 
release layer 7 till then - it is - this surface roughness ~ the surface roughness of polyimide — being 
comparable (Ra<lnm) - it is very good. Therefore, it will have the feature that this photograph nick 
crystal 5 has little loss by dispersion. 

[0027] Next, the array substrate 2 with which patterned layer of 1st layer 50A was imprinted is moved, 
and it is made to come to right above [ of the 2nd layer / of patterned layer SOB ] shortly. And if each 
production process of Above c, d, and e is repeated, as shown in drawing 5 (f), it will ordinary- 
temperature-join, patterned layer of 1st layer 50A on the each array substrate 2 and patterned layer of 
2nd layer 50B on a substrate 6 will imprint, and the laminating of the patterned layer of 2nd layer SOB 
will be carried out on [ of the 1st layer ] patterned layer 50A. If it sees in three dimensions from the 
patterned layer SOB side in this condition, it has become as shown in (b) of said drawing 2 . 
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[0028] The photograph nick crystal 5 which carried out the laminating of the patterned layers 50A and 
SOB of Si of eight layers is producible by continuing similarly and repeating each production process of 
Above c, d, and e 6 times the back. 

[0029] In addition, in this example, although Si thin film was formed by sputtering, Si thin film may be 
formed by the reduced pressure CVD method and plasma-CVD method which use silane gas and 
disilane gas as a raw material. Although it is necessary to make substrate temperature high in these 
cases, as a mold release layer, Si02 (silicon dioxide) heat-resistant high film and a heat-resistant SiOF 
(oxidation silicon fluoride) film may be used more instead of polyimide. Moreover, a thin film material 
should just be the dielectric materials and the semiconductor material which have a suitable refractive 
index to desired wavelength also except Si. Moreover, although there was comparatively little 
irregularity on the surface of a light emitting device at this example since the two dimensional array of a 
field luminescence mold laser element which has already filled the slot between individual light- 
emitting parts with the polyimide film as a light emitting device was used, since irregularity is large in 
the case of the one dimensional array element and individual light emitting device which are not filling 
between light-emitting parts, the cross-section configuration of an element turns into a near 
configuration by drawing 1 . 

[0030] Drawin g 6 shows the field luminescence mold laser array of the example 2 of this invention. The 
field luminescence mold laser array 10 of this example 2 is divided into the two-layer structure of the 
lower layer optical coupling layer 40 which has the function of flattening for the optical coupling layer 4 
in an example 1, and the optical coupling layer 41 of the upper layer which has the function in which 
ordinary temperature cementation is possible, and is constituted. 

[0031] Below, an example of the manufacture method of an example 2 is explained. First, the field 
luminescence mold laser element 13 is formed in the shape of an array on a substrate 2 like an example 
1. After a metal circuit pattern is formed, the lower layer optical coupling layer 40 which consists of 
polyimide is applied all over substrate 2 with a spin coating method, and the shape of surface toothing is 
made flat. Since the precursor of polyimide is a liquid which has moderate viscosity, even if irregularity 
is shown in the surface of a substrate 2, flattening of the surface of the polyimide after spreading is 
carried out completely. The cure of it is carried out at 250 degrees C thru/or 350 degrees C after 
applying polyimide, and the lower layer optical coupling layer 40 is completed. With the degree of the 
level difference of a substrate, spreading of the polyimide of multiple times can be repeated as occasion 
demands, and a perfect flat side can also be acquired. Generally the effectiveness of flattening of a 
concavo-convex field excels the film deposition of the thin film shown in the example 1 in the spin 
coating method of polyimide. 

[0032] Next, lOOnm film deposition of the upper optical coupling layer 41 which becomes the surface of 
the lower layer optical coupling layer 40 from silicon is carried out by the sputtering method. Besides, 
the optical coupling layer 41 of a layer is for enabling the photograph nick crystal 5 which carries out a 
laminating at a next production process, and ordinary temperature cementation, if ordinary temperature 
cementation is possible as a thin film which carries out film deposition also except silicon - a metal 
good anything and thin, for example, gold, and platinum - a dielectric, for example, a silicon nitride, 
silicon oxide, etc. are desirably selectable. Although thickness needs a thin enough thing so that the 
permeability of the light beyond a desired value may be obtained, in the case of a metal, it is desirable to 
make it about several lOnm or less. Since it is enough on the other hand if it is more than about lOnm 
thickness in order to realize ordinary temperature cementation, the configuration with which are satisfied 
of these conditions is various. 

[0033] Drawing 7 shows the field luminescence mold laser array of the example 3 of this invention. The 
field luminescence mold laser array 10 of this example 3 is deformation of an example 2, and the thing 
of a rear- face luminescence mold is used for it as a field luminescence mold laser element 13. 
[0034] Below, an example of the manufacture method of this example 3 is explained. First, the field 
luminescence mold laser element 13 is formed in the shape of an array on a substrate 2 like an example 
1. In addition, this element 13 has the structure in which changes the configuration of a multilayer 
reflective film and beam light carries out outgoing radiation from the background of a substrate 2. In 
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order to avoid absorption of the laser beam in the inside of a substrate 2 in such a configuration, the 
substrate 2 corresponding to an outgoing radiation location is etched, and outgoing radiation hole 2a as a 
carrier light-emitting part is formed in many cases. It is difficult to carry out the laminating of the 
photograph nick crystal 5 to outgoing radiation hole 2a used as the outgoing radiation side of the laser 
beam of such structure. Then, the lower layer optical coupling layer 40 which consists of polyimide first 
as a flattening layer is applied with a spin coating method like an example 2. The difference from an 
example 2 is applying to the rear-face side of a substrate 2, and fully burying outgoing radiation hole 2a. 
Since outgoing radiation hole 2a has many depths of 100 micrometers or more, spreading is repeated 
two or more times. Carrying out the cure of the polyimide, the subsequent production process is the 
same as an example 2, and carries out film deposition of the upper optical coupling layer 41 which 
becomes the surface of the flat optical coupling layer 40 from Si as a layer in which ordinary 
temperature cementation is possible. Then, the laminating of the photograph nick crystal 5 is carried out 
on the upper optical coupling layer 41. 

[0035] Drawing 8 shows the field luminescence mold laser array of the example 4 of this invention. The 
field luminescence mold laser array 10 of this example 4 is deformation of an example 2, and realizes 
structure shown in drawing 3 . The production process to polyimide spreading as the surface emission- 
type laser element 13 and an optical coupling layer 4 is the same as an example 2. Etchback of a little 
surface of polyimide is carried out by the dry etching method after the cure of polyimide, and as shown 
in drawin g.! , it carries out as [ become / the same height as the maximum surface of laser ]. It is easily 
realizable with the dry etching system of an parallel plate mold, using oxygen gas and CF4 gas as dry 
etching. 

[0036] According to this example 4, the upper layer as an optical coupling layer becomes unnecessary. 
That is, although it is a wiring layer of gold or aluminum, if ordinary temperature cementation of this 
material and the thin film material which constitutes the photograph nick crystal 5 is possible for the 
maximum upper layer of a field luminescence mold laser element, it will become unnecessary [ the 
upper layer of an optical coupling layer ]. For example, like this example, the photograph nick crystal 5 
is formed with silicon, and if it is the material with which the wiring layer of a field luminescence mold 
laser element uses aluminum as a principal component, since ordinary temperature cementation is 
possible, the laminating of the photograph nick crystal 5 of these will become possible mutually, without 
carrying out film deposition of the upper layer of an optical coupling layer. 
[0037] In addition, although the gestalt and the above-mentioned example of the above-mentioned 
implementation explained the optical element which has two or more carrier light emitting devices, it 
may have a single carrier light emitting device. Moreover, a light emitting device and a photo detector 
may really be formed on the same substrate, and the optical coupling layer 4 and the photograph nick 
crystal 5 may be formed by the same method as the surface. 
[0038] 

[Effect of the Invention] it explained above - as - the optical element of this invention, a laser array, 
and the manufacture method of an optical element - getting twisted - since it is combined with the 
refractive-index period structure optically and mechanically through an optical coupling layer, a carrier 
light-emitting part can reduce the components mark which constitute an optical circuit, and can attain 
simplification of the configuration of an optical circuit, and can constitute an optical circuit easily. 
Moreover, since the refractive-index period structure is combined and arranged to the surface side of a 
carrier light-emitting part, the flexibility of the structure of the refractive-index period structure becomes 
high. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** ^ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DrawingJJ The cross section showing the optical element concerning the gestalt of operation of the 1st 
of this invention 

[Drawin g^] It is drawing showing the manufacturing process of a photograph nick crystal, and, for (a), 
a plan, (b), and (c) are a perspective diagram. 

[Drawin g^] The cross section showing the optical element concerning the gestalt of operation of the 
2nd of this invention 

(Drawing Al It is drawing showing the field luminescence laser array of the example 1 of this invention, 
and for (a), it is a perspective diagram and (b) is a cross section. 

[Drawing^] (a) - (g) is the cross section showing the manufacturing process of the example 1 of this 
invention. 

[Drawin gjSj The cross section showing the field luminescence laser array of the example 2 of this 
invention 

[Drawing 7] The cross section showing the field luminescence laser array of the example 3 of this 
invention 

[Drawin gJQ The cross section showing the field luminescence laser array of the example 4 of this 
invention 

[Drawing 9] The perspective diagram showing the manufacture method of the conventional photograph 
nick crystal 

[Drawing 10] The perspective diagram showing the conventional perpendicular resonator laser 
[Description of Notations] 

1 Optical Element 

2 Array Substrate 
2a Ko Idei 

3 Carrier Light Emitting Device 

3 a Surface 

4 Optical Coupling Layer 

5 Photograph Nick Crystal 

6 Substrate 

7 Mold Release Layer 

8 FAB (Fast Atom Beam) 

10 Field Luminescence Mold Laser Array 
13 Field Luminescence Mold Laser Element 

30 Lower Cladding Layer 

3 1 Side Multilayer Reflective Film 

32 Undoping Active Region 

32 Active Region 

33 Side Multilayer Reflective Film 
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34 Slot for Wiring Separation 

35 Polyimide 

36 Side Metal Wiring 

36 Wiring 

37 Electrode Pad 

38 Electrode Pad 

40 Optical Coupling Layer 

41 Optical Coupling Layer 
50A, 50B Patterned layer 

5 1 Thin Film 

100 Si Thin Film 

101 Si02 Thin Film 

110 Semiconductor Layer 

111 Hole 

120,130 Multilayers reflecting mirror 
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DRAWINGS 



[Drawin g 1] 




[Drawing 6] 
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[Drawin g^] 

13 19 




[Drawing 4] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2/3/2004 



Page 3 of 4 



(a) 




Cb) 



10 

J 4 / / 




<<<<<< 



[Drawing 5] 
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[Drawing 10] 
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